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Do Different Learning Environments Influence Graduate Students’ Professional
Communication?
Abstract
Purpose: The purpose of this study was to investigate the impact of two educational
environments (jigsaw learning activity and standardized patient encounters) on speech-language
pathology students’ professional communication when assessing and treating a voice disorder
case study. Jigsaw activities are cooperative learning experiences that provide students
opportunities to learn from one another. Studies have shown that students have improvements in
learning new material, self-confidence, and communication skills (Wong & Driscoll, 2008; Asif
et al., 2021). A standardized patient encounter provides a real-life clinical experience for
students. There has been a mixed response to students improving their communication skills
through the use of standardized patients (Hill et al., 2010; Johnson & Kopp, 1996; Zraick, 2020).
Both environments provided opportunities for students to practice and refine their professional
communication behaviors. Our study examined whether one environment influences students’
professional communication more so than the other.
Method: Thirty-five graduate students in Advanced Voice Disorders at West Virginia University
participated in a jigsaw activity set up like medical rounds. The cohort was set up into two
groups: experts and clinicians. On the first medical rounds day, groups of experts presented a
voice disorder case to groups of clinicians. On the second medical rounds day, the students who
were presenters on the first day became clinicians. Every student had the chance to diagnose four
voice disorder cases. Later in the semester, students completed the same activity with a
standardized patient in the WVU STEPS simulation lab.
Results: Two related-samples Wilcoxon signed-rank tests were used to evaluate the median
difference in student professional behaviors during the beginning and end of medical rounds
(MR1 and MR4, respectively) and MR4 and a standardized patient encounter (SPE).
Significance value was adjusted for multiple tests (p = .025). Students increased their median
percentage of professional communication behaviors from MR1 (median = 75%) to MR4
(median = 88.89%; z = 3.686, p < .0005). A significant increase in professional communication
behaviors was also observed from MR4 to SPE (median = 93.67%; z = 3.233, p = .001).
Conclusion: The current work contributes to the scholarship of teaching and learning (SoTL)
literature regarding professional communication behaviors in graduate student learning in
communication sciences and disorders (CSD). In the medical SoTL literature, the type of
communication behaviors learned during jigsaw activities was unclear (Asif et al., 2021; Rathore
et al., 2017; Sanaie et al., 2019; Wong & Driscoll, 2008) and not examined in CSD SoTL work.
The results of this study suggest CSD graduate students learn professional communication
behaviors relevant to clinical practice during jigsaw learning activities. Moreover, our study
results suggest there is a benefit to placing students in higher fidelity learning activities to further
enhance their professional communication skills (cf. Zraik et al., 2003).
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Introduction
Graduate student education in communication sciences and disorders (CSD) requires
varied clinical experiences in and out of the classroom. Students are required to obtain skills and
knowledge on a variety of diagnostic and therapeutic procedures to prepare them to work with a
clinical population. While learning the knowledge is vital to treat each patient, students also have
to obtain professional communication skills to have positive interactions with patients. In clinical
education, there are a variety of different activities that can be utilized to ensure students are
efficiently learning new material and obtaining communication skills. One way that students are
learning new material is through cooperative learning activities. Cooperative learning is a
strategy that must include these elements: positive interdependence, individual accountability,
face-to-face promotive interactions, appropriate use of collaborative skills, and group processing
(Felder & Brent, 2007). Using cooperative learning activities in education has been shown to
enhance communication in professionals within healthcare settings (Smallwood, 2020).
Cooperative learning, however, can take an extensive number of forms. One activity that may be
especially useful in graduate student learning is a jigsaw learning activity.
Jigsaw learning activities are designed for students to develop higher-order thinking and
confidence in the material they are learning (Wong & Driscoll, 2008). Jigsaw activities have also
been shown to increase motivation in the classroom while increasing self-regulated learning
(Asif et al., 2021). Studies also have reported improvement in communication and collaboration
within clinical environments when these types of activities are used (Smallwood, 2020). These
factors (higher-order thinking, confidence, motivation, and self-regulated learning) are all
elements desired in graduate-level work as students learn to become more independent in their
learning and less dependent on the instructor.
There are many ways to set up a jigsaw activity within a classroom setting as long as
students partake in an “expert” and “learner” role. This is key to the jigsaw activity – the expert
teaches the learner information by providing the last “piece to the puzzle” (so to speak). One
example might include placing students into small groups and assigning different portions of the
week’s reading. Each group would be responsible for becoming an “expert” of their section and
would then teach what they learned to the rest of their classmates (Marhamah & Mulyadi, 2013).
Alternatively, you could design time in your class for learning specific topics of expertise that
would then be used in a secondary activity. For example, students might be placed into small
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groups to learn specialized information (i.e., to become experts) and then be placed in a second
group to use that information in problem-based learning or a case study (Wong and Driscoll,
2008).
Currently, there is little to no research in the field of CSD relating directly to the use of
jigsaw activities. However, there are examples from other health-related fields, like physical
therapy, nursing, and pharmacy that may provide examples of how these cooperative learning
activities could be used in CSD graduate education. In a study conducted by Wong & Driscoll
(2008), physical therapy students designed and mastered a comprehensive plan of care for a
person with complex medical needs. Thirty-six students were split into four groups, where each
of the four groups were responsible for becoming an “expert” on nine content areas (a total of
thirty-six content areas being learned in total by the class). Students then collaboratively solved
three complex patient cases by identifying the diagnosis, prioritizing problems, and developing a
comprehensive plan of care by working in varied groups (Wong & Driscoll, 2008). The jigsaw
data were compared to the one week of independent study time given prior to the jigsaw activity.
The results showed that content quizzes and student assessments improved after the activity, thus
the jigsaw activity was shown to be more effective compared to individual study (Wong &
Driscoll, 2008). Results also showed that students felt more confident in the material they were
learning (Wong & Driscoll, 2008).
In a clinical study conducted by Sanaie et al. (2019), investigators compared how lecture
and jigsaw activities influenced self-regulated learning and academic motivation in nursing
students. The students became experts on their given material and were given 10 minutes to
present that material to their classmates while working in groups (Sanaie et al., 2019). Based on
a questionnaire authored by the investigator of the study, Sanaie et al. (2019) concluded that the
students using the jigsaw activity had improved in self-regulated learning compared to the group
receiving classroom instruction. In this study, as well as in the Wong and Driscoll (2008) study,
students demonstrated increased knowledge and learning following jigsaw activities, with some
data from Wong and Driscoll (2008) concluding that student learner confidence also increased.
However, these studies did not evaluate other elements of this cooperative task that may also be
enhanced by cooperative learning (especially when compared to lecture), such as
communication.

3
The role of communication was evaluated in clinical study conducted by Asif et al.
(2021), where the investigators evaluated the effectiveness of jigsaw activities compared to
lecture in students enrolled in a clinical pharmacology course. Students were given two hours a
week of instruction by lecture and one hour a week of learning by jigsaw activity (Asif et al.,
2021). Students were evaluated on materials from both activities (lecture and jigsaw activity) at
the same time. Results demonstrated improved scores on the material from the jigsaw activity
compared to the information from the lectures (Asif et al., 2021). Using a questionnaire provided
at the end of the study, Asif et al. (2021) measured and reported enhanced communication skills
of students participating in jigsaw activities.
A study completed by Rathore et al. (2017), investigated specifically how communication
is affected when using a jigsaw learning activity as a teaching method. Students learning new
material in a physiology course were asked to divide into small groups and learn new material.
Later, they were asked to return back to their home groups and present that material to their peers
(Rathore et al., 2017). The evaluation measures in this study were completed by a questionnaire
given by the investigators of the study, which looked directly at the feedback from the students
who participated in the jigsaw learning activity. The majority of students feedback indicated they
felt their communication skills were improved by acting as the presenter of information during
the jigsaw activity (Rathore et al., 2017).
In summary, these few studies suggest that jigsaw activities can effectively be used in
clinical education throughout many different allied health professions and in a variety of
different learning contexts and activities. These results also suggest jigsaw learning activities
enhance student learning, confidence, and communication especially when compared to lecture
alone. What is unclear and has yet to be published or reported on in the literature, is the type of
communication enhanced by these jigsaw activities in these clinical disciplines. Specifically, if
the increase in communication effectiveness was generalizable to a clinical setting? Are students
able to translate knowledge that may be technical and full of jargon into patient-friendly terms?
Do they misread communication environments when engaging with their clients (e.g.,
interrupting or talking over their client)? Do students stay engaged with their client once they
have shared their professional expertise? These clinical professional behaviors are required for
graduate students to be successful in translating their knowledge into a clinical situation.
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However, it’s unclear if a jigsaw activity, where practice on skills and the communication of
those skills, is enough for the above mentioned professional behaviors to emerge and generalize.
It may be that learning effective communication strategies related to the area of expertise
learned during a jigsaw activity is not the same as learning how to professionally communicate
in a clinical setting. If not, are there other elements required for student learning that are needed
for professional communicative behavior to emerge? Does the environment that students learn in
also matter? Perhaps to be able to bridge student learning in the classroom to real-life clinical
experiences there needs to be a more high-fidelity approach to teaching students correct clinical
behaviors in a more high-stakes environment. Simulation experiences provide a more highfidelity experience and use of standardized patients allows for evaluation of professional
communication in a standardized way (Hill et al., 2010).
A standardized patient (SP) is an individual who portrays a medical patient in a simulated
experience designed to help students learn (Hill et al., 2010; R. Zraick, 2012; R. Zraick, 2020).
The SP is used for students to practice instruction, assessment, or communication skills in a
simulated event, where the SP is acting like a patient the student would treat in a clinical setting
(R. Zraick, 2012; Hill et al., 2010). Each SP assigned to a student is asked to act in a particular
way, use a certain medical background, and respond to students in set ways. Within speechlanguage pathology, SPs have demonstrated a high degree of accuracy in portraying the CSD
scenarios requested of them to provide a high-fidelity experience for students (Hill et al., 2013).
Similarly, SPs have been able to portray complex communication disorders (e.g., aphasia)
accurately and convincingly (Baylor et al., 2017; Kühne et al., 2018; R. Zraick, 2020). Thus,
control of the communication responses provided back to students is controlled and may provide
a more “real” experience compared to working with a peer in a small group who may not be able
to emulate a patient experience in the same fidelity (Hill et al., 2010, 2012).
Student learning outcomes have been reported as equivalent when comparing SP
encounters to general lecture, student role play, and real patients (Hill et al., 2010). However,
whether or not students’ professional communication was enhanced by SP encounters is mixed.
Though many studies have suggested enhanced communication (see Hill et al., 2010; Zraick,
2020 for reviews), there have been reports where there has no significant difference in
communication skills regardless of SP feedback (Johnson & Kopp, 1996; Hill et al., 2010) or
general encounter with an SP (Haist et al., 2003; Hill et al., 2010). Moreover, it has also been
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reported there are were no difference in the development of interpersonal communication skills
despite multiple encounters with SPs (Zraick et al., 2003). Thus, whether SPs provide an
environment for CSD students to practice and enhance professional communication behaviors is
unclear.
In summary, it remains unclear what the role jigsaw learning has on professional
communication behaviors in CSD graduate student learning. Moreover, when contrasted with
more high-fidelity SP encounters, it is unknown whether CSD students’ professional
communication skills would change (or even be enhanced). In our study, we evaluated the effects
of two different environments (jigsaw learning activity and standardized patient encounter) on
CSD graduate student professional communication. We looked at two environments. The first
environment was a low-fidelity simulation, meaning there are limited requirements for practicing
skills (Massoth et al., 2019). The second environment used a high-fidelity simulation, which
gave students an immersive and realistic environment (Massoth et al., 2019). By comparing the
two environments, we were able to look closely at how students were communicating in each
environment. We assumed the jigsaw learning environment would help students gain knowledge,
skills, and confidence on a voice assessment task but may not enhance their professional
communication behaviors. We also hypothesized students would demonstrate increased
professional communication skills with the standardized patient compared to the jigsaw learning
activity.

Methods
Subjects

Thirty-five students enrolled in CSAD 622: Advanced Voice Disorders at West Virginia

University (WVU) participated in this study. All graduate students enrolled were in their second
year of their M.S. in Speech-Language Pathology. All students had experience with jigsaw
activities with the co-investigator, as well as experience working with standardized patients in
previous courses. This project was reviewed by the WVU STEPS institutional review board, and
all students provided consent to participate.
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Design

This study was a within-subject design looking at the two environments with differing

simulation fidelity (jigsaw learning activity and standardized patient encounter) and how those
two environments influenced changes in professional communication. Professional
communication was evaluated using a behavior checklist constructed by the authors.

Overview of the Activity

This study is a part of a larger study examining student learning outcomes using jigsaw

activities. This study focuses exclusively on student’s ability to learn professional
communication behaviors during the jigsaw activity and a standardized patient encounter.
All students were divided into two large groups (A and B), that were further divided into
four groups each for Group A and B (A1, A2, A3, A4, B1, B2, B3, B4). Group A and Group B
served two roles during the jigsaw activity. The first role was an expert, and the second role was
a clinician. Due to the nature of the content, the jigsaw activity was described as a medical
rounds activity (this nomenclature will now be used throughout the document to describe the
jigsaw activity). During the medical rounds activity, Group A (subgroups A1-A4) presented a
voice disorder case history as “experts” of the topic, while Group B (subgroups B1-B4) solved
the voice disorder cases as clinicians by assessing, diagnosing, and treating the voice disorder
through peer role play. Thus, each of the clinician groups (subgroups B1-B4 in this example)
were given four chances to solve four different cases studies presented by the experts by rotating
groups throughout the activity. Then on a separate day, the roles of each main group (A and B)
were swapped, such that students who were once experts, were able to participate in the role of
the clinician (See Figure 1). Later in the semester, the same voice assessment and treatment
procedures were completed for their final exam with a standardized patient in the WVU STEPS
lab.

Procedure 1: Case Building/Pretest/Pre-confidence survey (10/28/2021)

During the class period, all groups (regardless of being in Group A or B) created their

case study. The entire class time was set aside to create a PowerPoint with one slide that included
the necessary case history information needed for a voice evaluation that would be used during
the medical rounds activity.
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Figure 1: Example Clinician Rotation Schedules for Medical Rounds Activity
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The information created by each group included a description of the patient (e.g., age,
primary medical diagnosis), background information (e.g., any significant medical history),
primary reason for referral to SLP, clinical observations, assessment/measurements and results
e.g., ENT report), general goals for intervention (not provided on the PowerPoint slide), and
prognosis (not provided on the PowerPoint slide).
The voice disorder cases all included a diagnosis of muscle tension dysphonia (MTD) but
varied in their etiology for this diagnosis (e.g., vocal polyps, neurological disorder; Figure 2).
The eight student case studies (i.e., PowerPoints) can be found in Appendix A.

Figure 2: Case Study Assignments for Students

Towards the end of this class period, students were asked to complete a pretest that
consisted of multiple-choice questions regarding information that had been utilized in the
creation of the case studies, as well as the information that would be needed when solving the
case studies during the medical rounds activity. The questions presented for the pretest and
posttest were created by the instructor and were set up in the same way as the information would
be presented in the medical rounds activity. Students were given a case history,
aerodynamic/acoustic measures, and a set of questions regarding the assessment, diagnosis, and
treatment of the patient from the case study. The questions being asked during this assessment
were meant to target the larger areas of assessment during of the medical rounds activity (e.g.,
diagnosis, treatment plan). This assessment was used to demonstrate if students acquired
knowledge of voice diagnostics and treatment targeted during the medical rounds activity.
Ultimately, the pretest and posttest was meant to serve as an assessment of knowledge
generalization (Pre-test can be found in Appendix B).
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Another assessment given on this day was a pre-confidence survey to test the student’s
confidence in assessing, diagnosing, and treating voice disorders. This assessment was given to
test the student’s confidence before and after the medical rounds activity, specifically looking to
see if confidence changed before and after the activity was completed. Nine out of ten questions
were responded to on a confidence scale of 1-10, while the last question was an open-ended
question to gain perspective on the student’s confidence. Students were asked to take this survey
again after completing the medical rounds activity. The list of the questions asked can be found
in Figure 3.

Figure 3: Confidence Survey

Procedure 2: Medical Rounds Day 1 (MRD1) on 11/04/21

During Medical Rounds Day 1 (MRD1), the expert groups (A1-A4) were set up at four

different tables around the room. They came to class prepared with their case history PowerPoint
pulled up on their laptop so that the clinicians could easily view it during the activity. For this
activity, the students who were the experts on that day had to participate in peer role playing. In a
regular voice assessment done by a speech-language pathologist (SLP), the SLP needs to obtain
a voice sample to assess the loudness, pitch, and quality of the patient’s voice as part of the
assessment process. When each clinician group (subgroups B1-B4) were stationed at an expert
groups table, they had to pair up (one clinician with one expert) so the activity could be
successfully completed in a role-playing scenario.
The first step of the activity was the clinician looking over the case history produced by
the expert. The clinician was able to ask any additional questions if something was not provided
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on the PowerPoint slide. Next, the clinician had to obtain a voice sample from the student expert
using a speech analysis technology software, Pratt. Prato is a software that “provides a
comprehensive toolbox for use in analyzing and synthesizing sounds” (Owren, 2008, p. 822). By
using Praat, the clinicians were able to assess the loudness, pitch, and quality of the experts
voice, just as they would in a clinical setting. The experts were instructed by the co-investigator
to produce a breathy and strained voice when giving their clinician the voice sample. They were
instructed to do this so the data pulled from Praat would be similar to the data of a person with
poor voice abilities. During the Praat assessment, the expert was instructed to produce three
sustained vowels, three sustained pitch glides, and a fifteen second sample of a passage being
read (Patel et al., 2018)
The next step of the activity was completion of the Patel el al. (2018) Voice Assessment
sheet. Once the expert was done giving their voice sample, the clinician filled out the assessment
sheet on their computer. The sheet asked questions about the loudness, pitch, and quality of each
part of the voice assessment. It also asked questions about the etiology of the voice disorder, the
diagnosis for behavioral treatment, the rationales based on acoustics, the general treatment
approach, and the specific short term goals (including cues) given by the clinician. The part of
the activity took up the majority of each round because of the depth of the questions. This form
is located in Appendix C.
Finally, the last step of the round was treatment. By reviewing the assessment and data
analysis (diagnosis), the clinician determined the treatment that should be completed with the
expert. This treatment included the use of appropriate cues during the treatment, as well as using
easy to understand language to describe the treatment to the expert.
Once the first round was done, the clinicians rotated to the next expert group and started
on their second voice disorder case. There were four rotations in total, i.e., four voice disorder
cases to be solved. Time limits were set up during the medical rounds activity to encourage
students to be more efficient in their voice diagnostic abilities. The first round lasted 40 minutes,
the second and third round lasted 35 minutes, and the last round lasted 30 minutes. Rounds one
through three during the medical rounds activity were for practice only. Students were graded
during the fourth and final round for the class assignment. All rounds, regardless of grading,
were recorded on each student’s laptop and uploaded to a Google Drive folder provided by the
co-investigator.
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Each student who was acting as a clinician had to record themselves on their laptop for
the entire duration of each round. Most students used Zoom or another related system to record
themselves. Throughout the activity, there were noted recording issues from a few of the
students, which will be described later in the Data Analysis section. When issues arose, the
instructor helps troubleshoot with the student.

Procedure 3: Medical Rounds Day 2 (MRD2) (11/11/2021)

The same procedure was conducted on Medical Rounds Day 2 (MRD2), except whoever

was a clinician on MRD1, switched roles and become an expert for MRD2. Further, groups B1B4 became the expert groups and groups A1-A4 became the clinicians (see Figure 1). After
MRD2 was complete, students were asked to complete the post-confidence survey, which asked
the exact same questions as the pre-confidence survey. Additionally, they were asked to
complete a post-test to assess their knowledge following the activity. Like the pre-test, this was a
case study problem involving a similar voice client with MTD that students were required to
answer multiple-choice questions (see Appendix D).

Procedure 4: Final Exam with SP (12/13/2021)

The last procedure in this study was the students’ final exam during a standardized

patient encounter (SPE). The students completed this simulated experience in the WVU
Simulation Training and Education for Patient Safety (STEPS) lab. The procedure setup was the
same as when the student completed the medical rounds activity (e.g., Praat assessment, data
analysis, diagnosis, and treatment). Instead of the students participating in peer role play, the
students had to solve a voice disorder case with a standardized patient (SP). In this example, the
SP acted as the expert of the learning environment. After the encounter, each SP filled out a
questionnaire about the quality of care by the students (Questionnaire can be found in Appendix
E).
Before the final exam, the co-investigator created four case histories from ENT reports
that the SPs used as a template for the voice patient role. The SPs were trained prior to the exam
on how to produce a breathy and strained voice without harming themselves. The actors were
individuals recruited from the community with interest in helping students become efficient
professionals once they finish their degree. Most actors had been a part of the SP program in the
WVU STEPS lab for many years and had experience playing the roles.
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The layout of the STEPS facility included twelve rooms with an SP in each of the rooms
at all times. The students were assigned a certain time to go to their designated SP room, with
twelve students completing the SPE at a time. Figure 4 shows the layout of the WVU STEPS lab.

Figure 4: STEPS Lab Layout

In each room, there was a stool, a chair, an examination table, and a sink for hand
washing. The SP decided if they wanted to sit on the examination table or on the chair. The room
was meant to feel and look like a regular medical examination room found in clinics and
hospitals, giving the students a more real-life experience. In the room, two cameras were used to
record the interactions between the students and the SP. Later when observing the interactions
for grading and research purposes, all videos were uploaded onto a website called CAE Learning
Space Enterprise. Students and instructors were able to access these videos for learning, grading,
and research purposes.
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Behavioral Checklist for Professional Communication

To look further at student’s professional communication, a behavior checklist was created

to check off certain behaviors demonstrated by the students in both environments. These
behaviors were deemed necessary and appropriate for client interactions. More specifically, the
checklist was designed to evaluate students’ interactions during the SPE and to determine
whether the communication used during these interactions was professional. The questions we
asked during these interactions can be found in Figure 5.

Figure 5: Behavior Checklist Questions

Professional communication characteristics were determined from research by R. I.
Zraick et al. (2003) and Shield et al. (2011). R. I. Zraick et al. (2003) evaluated interpersonal and
communication skills of students in CSD working with standardized patients. Their six behavior
checklist was condensed to create Question #1. Question #2 was derived from Shield et al.
(2011), which evaluated medical student’s professional communication. For Question #3, the
question was specifically designed for our study. Since the majority of the therapy session in the
medical rounds activity and the standardized patient encounter consisted of data analysis, i.e.,
requiring minimal communication with the patient, we asked Question #3 to see if the clinician
stayed engaged throughout the therapy session.
For each of the questions being asked on the behavior checklist, there are certain criteria
for each question to consider if each student was performing the behavior or not. The criterion
for each question is listed in Figure 6.
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Figure 6: Behavior Checklist Criteria

Data Analysis

Although there were multiple dependent variables assessed during this study (e.g.,

confidence surveys, pre-post test data), only the behavioral checklist data was utilized to address
the present study’s questions.
Four students enrolled in CSAD: 497, an undergraduate elective research course, helped
analyze the data from the videos provided for medical rounds and the standardized patient
interactions. Video assignments were randomized across each of the student raters, as well as the
different activities (medical rounds or SPE). Students were asked to use the checklist of
behaviors to answer Questions 1-3 for each environment: medical rounds 1 and 4 (MR1 and
MR4, respectively) and SPE. To aid students in their ratings, different time margins within the
entire therapy session were created. Each video was sectioned into four different time points
(Figure 7). By doing this, each person conducting the behavior checklist for each subject had to
answer the three questions for each of the four sections. Thus, each lab assistant rated a given
subject on twelve questions related to professional communication. Reliability checks were
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completed using pseudorandom assignment, such that raters were not allowed to re-review the
same subject a second time.

Figure 7: Time Point Criteria

Statistical Analysis

Data from five students were removed due to recording error resulting in fewer than 67%

of video data being available for analysis. This was mostly due to recording issues during
medical rounds when students were using their own personal laptops to record their sessions.
Specifically, videos were not available due to student’s laptops not staying charged throughout
the activity and shutting down, not enough storage to save a video file, and spontaneous
computer shutdowns.

Results

Two related-samples Wilcoxon signed-rank tests were used to evaluate the median

difference in student professional behaviors during 1) MR1 vs MR4 and 2) MR4 and SPE.
Significance value was adjusted for multiple tests (p = .025). Results showed that students
increased their median percentage of professional communication behaviors from MR1 (median
= 75%) to MR4 (median = 88.89%; z = 3.686, p < .0005). A significant median increase in
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professional communication behaviors was also observed from MR4 to SPE (median = 93.67%;
z = 3.233, p = .001). Figure 8 depicts these results.

Figure 8: Results Bar Chart

Discussion

Our study looked specifically at student’s professional communication behaviors in two

educational environments (jigsaw learning activity and standardized patient encounter). We
asked two main questions in this study. The first question: were professional communication
behaviors learned during the jigsaw activity? The second question: were more professional
communication behaviors used in a high-fidelity environment, such as a SPE? We hypothesized
that students would increase their professional communication behaviors from MR1 to MR4, and
we also hypothesized that there would be an increase in professional communication behaviors
during the SPE compared to the last round of the jigsaw activity (MR4).
Our results suggest that students’ professional communication behaviors improved from
MR1 to MR4, confirming our first hypothesis. There was a 13.89% increase in professional
communication behaviors from MR1 to MR4. This data suggests the jigsaw activity helped
students learn those behaviors as they went through the activity. This is encouraging as
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professional communication behaviors were not directly targeted during this activity; thus,
students must have learned the professional communication behaviors indirectly. Our results are
different compared to Asif et al. (2021) and Rathore et al. (2017), as they looked more broadly at
the communication skills being shown by students. We specifically evaluated professional
communication skills important for graduate students in CSD with an explicit behavior checklist.
This checklist had criteria that laid out professional communication behaviors during their
interactions in both educational environments. When looking at other studies assessing
professional communication behaviors (Asif et al. 2021; Rathore et al. 2017), researchers did not
have specific criteria when assessing their students communication skills during those studies.
Moreover, assessments of behaviors were by a questionnaire, rather than directly observing
behaviors.
In SPEs, students are put into a situation very similar to a real-life clinical setting, which
we hypothesized would increase students’ professional communication behaviors compared to a
classroom setting (MR4 vs SPE). Our results confirmed this hypothesis with an increase of
2.78% professional communication behaviors observed during the SPE compared to MR4.
Overall student mastery of the clinical activities should have been the same in these two
environments as students were not required to complete any additional learning tasks in the
timeframe between the two activities. Therefore, we attribute our results to the fidelity of the
environment. Our results are in contradiction to a study from R. I. Zraick et al. (2003), where
students’ interpersonal communication did not show improvement when working with a SP.
Further, students had to be explicitly taught interpersonal communication skills later in the study
to demonstrate improvement (R. I. Zraick et al., 2003). It could be that the jigsaw activity
provided to our cohort of students provided the indirect learning of professional communication
skills that was not present in Zraick et al. (2003). However, as noted previously, the fidelity of
the simulation experience further enhanced these experiences. Zraick et al.’s (2003) description
and inventory of interpersonal communication skills, as well as their measurement, also varied
from our design and may explain some of the differences between our two studies.
There were a few limitations in our study. Our results are limited to a single cohort of
students. In future studies, sample sizes should include larger cohorts, including additional
cohorts from a variety of programs to generalize the findings. Secondly, we were limited in our
technology for recording the medical rounds. During MRD1 and MRD2, students had computer
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malfunctions which resulted in removal of data from the analysis. For future studies, a better
approach to video recording for medical rounds would be the use of computers or iPads provided
by the investigator that could be controlled for power supply, recording storage, and overall
ability to record. Finally, there was a possible order effect in our data collection during medical
rounds. An order effect may occur by the order of which the students complete the activities in
this study. Since we could not randomize the three main data points (MR1, MR4, and SPE) due
to the nature of this study, this is a possible limitation. Ways to avoid this in the future would be
to randomize the environment order and to have a larger sample size.
In the future, it would be interesting to evaluate the effect direction instruction would
have on students’ professional communication behaviors. In our study, students were not directly
taught professional communication behaviors in the two environments. Wong & Driscoll (2008)
demonstrated that teaching communication behaviors resulted in better proficiency in using
communication. This suggests that direct instruction may contribute to an even greater
acquisition of communication behaviors or a faster acquisition of behaviors across activities.
Similarly, we questioned whether direct instruction is needed if you a well-defined
communication behavior checklist is used. A different avenue of investigation may include the
erratic behavior of the communication partner that is interacting with the student. If the SP or
peer was trained to act erratic or difficult with their clinician, would students still maintain the
professional communication behaviors seen in our study? Would there need to be additional
direct instruction to prepare students for these types of individuals? These questions and future
research studies will provide further insight into how CSD graduate students acquire professional
communication behaviors during their graduate school training.
In conclusion, this study evaluated CSD graduate students’ professional communication
behaviors in two environments: a jigsaw activity (MR1, MR4) and SPE. Students were trained to
diagnose and treat patients with muscle tension dysphonia during a medical rounds activity,
where they solved four voice case studies. During their final exam, they completed the same
activities with a SP during a clinical simulation (SPE). Despite no direct or formal instruction on
professional communication, students’ professional communication behaviors increased from
MR1 to MR4, as well as from MR4 to SPE. This study demonstrated that jigsaw activities
indirectly increases student’s professional communication. Additionally, with higher fidelity
environments (e.g., SPEs) more professional behaviors are indirectly acquired.
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